There is a constant tension between having measures short enough for daily practice and long enough to provide useful information. Although shorter measures are more convenient for clients, fewer items necessarily mean less information, a loss of psychometrics, and possible floor and ceiling effects. This study examined the effects of shortening the Group Questionnaire (GQ) on its clinical utility and psychometric integrity. Creation of a 12-item GQ (GQ-12) was done using archival data with 1,087 participants gathered from counseling centers, nonclinical process groups, outpatient psychiatric hospitals, and an inpatient state hospital. Testing of the loss of clinical utility was conducted using archival data from 432 group counseling center patients. Analysis for creation of the GQ-12 was done using multilevel structural equation modeling. Items were selected using clinical judgment and statistical judgment considering interitem correlation and factor loading. Model fit was analyzed in comparison with the standards in the literature and with the full-length GQ. Loss of clinical utility was analyzed by comparing alerts generated by the GQ-30 with alerts generated by the GQ-12. The GQ-12 has good model fit and acceptable reliability. A significant number of alerts were lost by reducing the items (status alerts: sensitivity 82-93%, specificity 97-99%; change alerts: sensitivity 52-67%, specificity 99 -100%). This study suggests that although it is possible to create a psychometrically sound, shortened version of a feedback measure, clinicians should be aware that helpful information is lost.
The use of measures to track patient progress in routine clinical practice has been shown to be a beneficial addition to treatment that improves client outcomes through numerous studies over the past decade. As the evidence in favor of using feedback measures continues to mount, clinicians are faced with the issue of length: In a 50-min session, how much time can feasibly be devoted to administering, scoring, and interpreting a measure before it begins to interfere with effective treatment? And the reverse concern, how few questions can you present to a client before the lack of information eliminates the usefulness of the measure? This study addresses the issue of measure length in group therapy by using the Group Questionnaire (GQ) to investigate how reducing the number of items impacts the psychometric properties and information.
Feedback measures, when used on a session-by-session basis, allow clinicians to monitor client progress and make adjustments to treatment without having to rely solely on clinician judgment. Research has shown that therapists are unable to predict client deterioration any better than chance in both individual and group therapy (Hannan et al., 2005; Chapman et al., 2012) , but that patient outcome improves dramatically when clinicians receive feedback about patients' progress and perceptions of alliance, motivation for change, and social support (Harmon et al., 2007; Hawkins, Lambert, Vermeersch, Slade, & Tuttle, 2004; Lambert, Hansen, & Finch, 2001; Slade, Lambert, Harmon, Smart, & Bailey, 2008; Whipple et al., 2003) .
The GQ was created as a feedback measure to assess the group therapeutic relationship and intelligently guide leader response. The GQ was created by taking the four highly regarded group process measures, using exploratory factor analysis to find three latent factors, and a combination of statistical analysis and clinical judgment from expert clinicians to create a 30-item measure with three quality subscales and three relationship sub scales (Johnson, Burlingame, Olsen, Davies, & Gleave, 2005; Krogel et al., 2013) . The three quality subscales are Positive Bond (PB; a sense of belonging to the group), Positive Work (PW; the sense of working toward treatment goals), and Negative Relationship (NR; the empathic failure of a group). The three quality factors play out across the three structural group dimensions of member to leader, member to member, and member to group (e.g., a member may have high positive bond with the group leader, but lower positive bond with a particular member; for a more in-depth discussion of the GQ, see Janis, Burlingame, & Olsen, 2018) .
The GQ is unique in that it is the only group process measure that generates alerts for clients that are "off track" in therapy, thus allowing for early stage therapist intervention. "Change alerts" indicate that there has been reliable deterioration in the quality of that relationship since the previous GQ administration, as determined by the reliable change index (i.e., a calculation of the amount of change required to be 95% certain the change is significant and not owing to measurement error; see Jacobson & Truax, 1991) . "Status alerts" let the clinician know if the patient has dropped into the bottom 10% of a subscale (for more information on creation of these alerts, see Janis, Burlingame, & Olsen, 2018) . Clients typically trigger change alerts in the sessions before a status alert occurs, as the relationship begins to deteriorate (change alert) before a client reaches relationship failure (status alert). Change alerts function as a type of "early warning" that signals a clinician to intervene and repair the rupture before it reaches a critical level of deterioration. A recent randomized clinical trial has shown that clinicians receiving feedback from the GQ can reverse the rates of relationship deterioration and failure .
A clinical example helps to illustrate the clinical utility of the GQ: During Session 4, conflict occurred between members of a group. The subsequent GQ (taken each week after session) showed that four members had an increase in PB-that is, felt more connected-following the conflict, whereas two other members had a decrease in PB. The tendency for some group members to feel more comfortable voicing discomfort via the GQ rather than in group makes it a useful tool for uncovering and probing subgroups. During Session 5, the group leaders elicited feedback from the two subgroups, uncovering a split wherein some group members found conflict productive, whereas others did not see utility in conflict. The leaders were able to help group members come together in a common sense of purpose, which was reflected in a subsequent increase in PB on the GQ.
Current Study
Feedback measures must balance between being long enough to reliably and validly capture the desired information and being short enough to be practically useful as a repeated measure. Clinical experience indicates that most clinicians and patients prefer shorter measures; most practitioners will not use a measure that takes more than 5 min to complete, score, and interpret (Brown, Dreis, & Nace, 1999) . To this end, various ultrashort measures of group therapeutic processes have recently been created such as the four-item Group Session Rating Scale by Quirk, Miller, Duncan, and Owen (2013) and the eight-item Therapeutic Factor Inventory-8 by Tasca and colleagues (2016) . Although shorter measures are more convenient, they must not sacrifice reliability, validity, and the information provided to support clinical decision.
The purpose of this study was to attempt creation of a shorter version of the GQ that retained clinical utility and psychometric integrity. To maintain clinical utility, the shorter GQ must retain a sufficient number of items to provide alerts to guide treatment. Thus, a shortened scale that maintains the factor structure and acceptable reliability but loses sufficient information to operate the alert system is unacceptable, given the GQ's purpose as a practicebased therapy measure. Given these considerations, the research question at hand is twofold:
Question 1: Can the GQ be shorter and maintain psychometric integrity?
Question 2:
To what extent does removing GQ items reduce the number of alerts generated for clinicians?
Method

Participants
Two sets of archival data were used in this study: one to create the shortened version of the GQ (GQ-12) and another to test the functioning of the alerts in the GQ-12. Data to create the GQ-12 came from three previous studies (Table 1; Chapman et al., 2012; Johnson et al., 2005; and Thayer & Burlingame, 2014 ) with a total of 1,087 participants in 196 groups. Data were gathered from university counseling centers, nonclinical process groups at conferences for the American Group Psychological Association (AGPA), outpatient psychiatric hospitals, and an inpatient state hospital. A previous meta-analysis of the GQ (Janis, Burlingame, & Olsen, 2016) showed that the same factor structure held across five settings and four countries although norms are of course population specific, giving confidence that this diverse archival data could be used for the present study. Data to test how GQ-12 alerts compared to the original GQ-30 used 432 participants in 58 groups from three university counseling centers (Brigham Young University, Southern Utah University, and Utah State University; Burlingame et al., 2018) .
Measures
Group Questionnaire. The GQ (Krogel 2009 ) is a 30-item selfreport questionnaire designed to measure the quality of the therapeutic relationship in group treatment. Items are scored on a 7-point Likert scale ranging from not at all true (1) to very true (7) with some reverse scored items. No overall score is given. Items from the three quality subscales are summed to produce three subscale scores assessing the quality of the therapeutic relationship: Positive Bonding Relationship (13-items; e.g., "I felt that I could trust the group leaders during today's session"), Positive Working Relationship (8-items; e.g., "The other group members and I agree on what is important to work on"), and Negative Relationship (9-items; e.g., "There was friction and anger between the members"). These subscales are measured across three structural dimensions (member to leader, member to member, and member to group). The factorial validity of these subscales has been supported across several studies using inpatient, outpatient, and nonclinical groups in the United States, Norway, Switzerland, and Germany (Bakali, Baldwin, & Lorentzen, 2009; Bormann, Burlingame, & Strauß, 2011; Bormann & Strauss, 2007; Krogel et al., 2013) . The reliability estimates (Cronbach's ␣) of the three subscales are 0.92 for PB, 0.90 for PW, and 0.80 for NR. The reliability for NR was found to be attenuated by a restriction in range. Using Ghiselli's formula to estimate the reliability of a measure when attenuated by a restriction in range, NR rises to a reliability of 0.90 (Krogel et al., 2013) . These reliability estimates were confirmed by Thayer and colleagues (2014) . This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
Procedures
Archival GQ-30 data from three previous studies were used in creating the GQ-12 (Table 1; Chapman et al., 2012; Johnson et al., 2005; and Thayer & Burlingame, 2014) . Data collection occurred partway through the course of group treatment when it was reasonable to assume the group had entered the productive working phase of the group. During the productive working phase, intimacy, engagement, and cohesion peak, and questions about relationship quality become relevant (Yalom & Leszcz, 2005) . For most groups this meant that at least three sessions (4.5-6 hr) had passed. For the nonclinical process groups who met all day for two consecutive days, the measures were given at the end of the first full day, after approximately 10.5 hr of group. The measures were administered by a group leader at the end of a session. Johnson et al. (2005) used chi-squared difference tests to demonstrate that length of time spent in group treatment had no difference on GQ factors. Most participants were not incentivized. However, participants from the inpatient state hospital were given small snacks as an incentive (Chapman et al., 2012; Krogel et al., 2013) .
Archival data for testing the effect on alerts came from Burlingame et al. (2018) . Participants came from therapy groups run as part of the normal course of the college counseling center. Data from all sessions was used in generating alerts for both the GQ-30 and the GQ-12.
Analysis
This study first examined whether the GQ continued to have good model fit when some subscale items are removed. It is recommended that measures maintain a minimum of four to six items per subscale to have acceptable psychometric values (Yang et al., 2010) . In its current form with three quality subscales measured across three structural subscales, the GQ-30 already had as low as three items in the eight different subcategories, and it was therefore impossible to reduce in its current structure. To create a shorter measure, the three relationship structure subscales (i.e., "member to member," "member to leader," and "member to group") were dropped, leaving a simplified structure with only the three quality subscales (i.e., PB, PW, and NR). However, although the structure subscales were eliminated, to better guide clinicians as to where a rupture has occurred, items on the quality subscales include at least one item from each of the three structure subscales.
Item selection. Item selection involved a balancing act between interitem correlation and the judgment of six group clinicians with 10 years of experience using the GQ-30 in therapy groups (Figure 1) . Clinical judgment was included, rather than a purely statistical method of decision-making (e.g., item response theory) because the GQ was designed, and continues to be used, primarily as a clinical tool. As such, it is critically important that the GQ maintains items that give clinicians pertinent, actionable information, and the group clinicians involved in item selection provided key insights into which items were most valuable in clinical practice. This is the same process that was used a decade ago in the initial creation of the GQ-30.
The goal of the statistical consideration was to reduce common variance by examining highly intercorrelated items and to preserve factor loading by considering item loading on the GQ-30 quality subscales. If two items were highly intercorrelated with similar factor loading, clinical judgment was used to select the item that provided the most actionable information to clinicians. If two items were highly intercorrelated, but one had a notably higher factor loading, the item with lower factor loading was tentatively selected for removal, but clinical judgment was used as to whether removing the item would result in a significant loss of value to clinicians. Shortened versions with four, five, or six items per subscale were created and tested for model fit.
Model fit. Analysis of model fit was done using multilevel structural equation modeling (SEM) in Mplus. Multilevel SEM differs from single-level SEM by explicitly addressing the effects of intragroup dependency (caused by having participants nested within groups) rather than assuming data are statistically independent; ignoring intragroup dependency increases the risk for Type I Error inflation (Baldwin, Murray, & Shadish, 2005) . Past literature suggests that acceptable model fit has a chi-square value of less than twice the model's degrees of freedom and a significant p value; a Root Mean Square Error of Approximation of .05 or below; a Standardized Root Mean Square Residual for both the within-and between-groups models of .05 or smaller; a comparative fit index of .90 or greater; and a Tucker Lewis Index (TLI) of .90 or greater (Johnson et al., 2005; Krogel et al., 2013; Thayer & Burlingame, 2014) .
Alerts generated. The second part of this study examined how the reduction in items affected the alerts generated by the GQ. Status and change alerts for both the GQ-30 and the GQ-12 were calculated using the same data set (college counseling center data from Burlingame et al., 2018) and then compared using the GQ-30 as a "gold standard" to calculate the total number of true positives, true negatives, false positives, and false negatives. Sensitivity and specificity were calculated for each subscale. To the authors' knowledge, this type of analysis for a loss of alerts on a feedback measure has never been done previously, and no standards exist for judging or interpreting the percent of alerts loss. The authors therefore used clinical judgment in evaluating the impact of the loss of alerts. This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
Results
Item Reduction
Mplus was used to evaluate the model fit and factor loadings for the models identified. The model with six items per subscale had poor fit, even with added covariances, partially due to a crossloading of one item on both PB and PW subscales. The model with five items per subscale dropped some of the items with the lowest factor loadings, but still did not achieve satisfactory model fit. However, the model with four items per subscale (see online supplemental material), had good factor loadings and model fit. Correlations between GQ-30 and GQ-12 subscales were high (PB ϭ 0.93, PW ϭ 0.98, and NR ϭ 0.89). Correlations among subscales indicated that the GQ-12 subscales maintained distinct factors (GQ-30: PB and PW ϭ 0.60, PB and NR ϭ Ϫ0.52, PW and NR ϭ Ϫ0.37; GQ-12: PB and PW ϭ 0.52, PB and NR ϭ Ϫ0.47, PW and NR ϭ Ϫ0.32).
GQ-12 Model Fit
All the items of the GQ-12 had good factor loadings on the three subscales. Factor loadings over 0.40 are generally considered acceptable; In the GQ-12, all of the items have factor loadings of 0.50 and above, and two thirds of them have factor loadings of .7 and above (Table 2 ). This suggests that the subscale factor structure of the GQ-30 is maintained in the GQ-12.
The GQ-12 had good model fit based on a variety of tested goodness-of-fit indices (Table 3 ). The GQ-12 exceeded the recommended threshold for the comparative fit index (0.94 with a goal of 0.90), Tucker Lewis index (0.919 with a goal of 0.90), root mean square error of approximation (0.048 with a goal of Ͻ0.05), and standardized root mean square residual at the within-group level (0.038 with a goal of 0.05). However, the chi-square value is greater than two times the degrees of freedom, which exceeds the recommended standard. Taken together, these suggest acceptable model fit, indicating that the data used fits the predicted model well and the three-subscale factor is supported for the GQ-12.
Reliability
Reliability for the three subscales of the GQ-12 was calculated using Cronbach's ␣: PB ϭ 0.77, PW ϭ 0.86, and NR ϭ 0.58. The lowest acceptable threshold for research use is 0.6, with the majority of authors recommending 0.7 or 0.8 as the lower level, and preferably above 0.8 (Ponterotto & Ruckdeschel, 2007) . For clinical use, the majority of authors recommend a minimum of 0.85 to 0.9, and preferably above 0.9. This is particularly concerning for the GQ-12, as its primary purpose is in clinical settings rather than research. Based on these standards, reliability for PB and PW fall within an acceptable range for research purposes, but NR is unacceptably low. For clinical purposes, both PB and NR fail to meet the minimum threshold.
When the GQ-30 was originally created (Krogel et al., 2013 ) and criterion validity estimated (Thayer & Burlingame, 2014) , both studies encountered a lower reliability estimate for NR. Analyses separated by clinical setting revealed discrepancies in the reliability of NR. These were attributed to a restriction of range in the responses given by university counseling centers participants. Krogel and Thayer both used the Ghiselli, Campbell, and Zedeck (1981) formula 1 to estimate what the reliability of the NR subscale would have been had the university counseling center had the same unrestricted range of the inpatient state hospital setting. This procedure was applied in the present study for the university counseling center members, resulting in an adjusted reliability estimate of 0.82 for NR. NR was not corrected for the AGPA population because it is nonclinical and the GQ-12 is meant for clinical populations.
As an alternative to Cronbach's ␣, some recommend mean interitem correlation to avoid lower reliability caused by a limited number of items (Clark & Watson, 1995) . They recommend that the average interitem correlation fall in the range of .15 to .50, with broader, higher order constructs ranging from .15 to .20 and narrower constructs ranging from .40 to .50. For the GQ-12 subscale interitem correlation, PB ϭ 0.46, PW ϭ 0.60, and NR ϭ 0.26. This suggests that, again, PB and PW are well within the desired range, whereas NR falls in a borderline range.
Status Alerts
Status and change alerts were calculated using SPSS for both the GQ-30 and the GQ-12 with the college counseling center data from Burlingame et al. (2018) . Alerts from the GQ-30 were treated 1 Ghiselli et al. (1981) This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
as the "gold standard," and the GQ-12 alerts were compared against them. In calculating status alerts, PB for the GQ-12, which has acceptable reliability, correctly identified 82.2% of status alerts, missing deteriorated clients 17.8% of the time. It gave false alerts 2.2% of the time. PW for the GQ-12, which also has acceptable reliability, correctly identified 92.9% of deteriorated clients, missing 7.1% of alerts. It generated false alerts in 1.1% of the cases. NR for the GQ-12, which had a borderline level of reliability, had true positives in 86.9% of cases, missing 13.1% of deteriorated cases. It gave false positives in 3.4% of cases.
Change Alerts
In calculating change alerts, PB for the GQ-12 correctly identified cases that had significantly deteriorated 52.8% of the time, missing almost half of the cases that deteriorated since the previous session. It falsely alerted only 0.5% of the time. PW for the GQ-12 gave true positives for alerts 66.6% of the time, missing one third of deteriorating cases. It gave a false positive in 0.3% of cases. NR for the GQ-12 gave the correct alert for 65.1% of cases with significant negative change, missing the final third of cases. It gave a false alert 0.8% of the time.
Discussion
In an attempt to reduce clinical time devoted to measures, this study examined whether it was possible to create a shorter version of the GQ while retaining clinical validity. The present study used statistical analysis and clinical judgment to reduce the number of GQ items from 30 to 12 and then evaluated its statistical properties using two-level confirmatory factor analysis and comparing the alerts generated by the GQ-12 to those generated by the GQ-30.
This study successfully identified a 12-item model (four items for each of the three subscales) with acceptable factor loadings and model fit. Despite the reduced number of items, the three quality factors were still supported by the data, but the loss of information eliminated the structural factors. For example, the GQ-12 could signal a low PB score, but it lost the ability to indicate what structural relationship (e.g., member to member, member to group, and member to leader) was impacted, and thus lost valuable information in directing therapist intervention.
Owing to the loss of items, the reliability of the GQ-12 PB and NR failed to meet the minimum recommended standard for clinical use, with PW meeting the mediocre standard. These results suggest that the GQ-12 should not be used in a clinical setting. However, the reliability estimates for PB and PW were acceptable for a research setting, with NR being unacceptably low. Similar to previous GQ studies, this low NR reliability was due to a restriction in range for university counseling center and AGPA populations; when this restriction was corrected for, reliability rose to an acceptable range. Therefore, the GQ-12 may be suited for research purposes, particularly when the population does not suffer from restriction of range.
The loss of information produced an expected reduction in GQ-12 alerts compared with GQ-30 alerts, with the greatest impact to change alerts. Status alerts retained a sensitivity ranging from 82% to 93% on the three subscales. As the purpose of the GQ status alerts is to inform therapist when a client has reached a score consistent with relationship failure (scores at or below the 10th percentile), it is encouraging that the GQ-12 produced acceptable sensitivity levels for status alerts on all three subscales.
Change alerts, however, experienced a dramatic drop in sensitivity (ranging from 53% to 67%). The most plausible reason for the loss in sensitivity is the reduction of subscale reliability, a core component in the reliable change index equation used to create change alerts. The reduction in change alerts is problematic on two fronts. First, past research has shown that change alerts precede status alerts-most members report reliable relationship deterioration on GQ subscales (change alert) before they report relationship failure (status alert)-serving as an early warning that allows clinicians to intervene . Missing 33% to 47% of the relationship deterioration (change) alerts is a missed opportunity for a group leader to intervene. Second, preliminary evidence suggests that feedback to group leaders on relationship deterioration (change alerts) may result in better client outcome compared with feedback on relationship failure (status alert). These findings seem clinically intuitive because change alerts give clinicians time to intervene and change the course of relationship deterioration before a client reaches a state of relationship failure. Thus, it is likely that the large reduction in change alerts on the GQ-12 significantly hinders clinician effectiveness.
Limitations
This study has a risk of experimenter bias due to clinical judgment involved in selecting items to eliminate; clinical judgment was necessary, given the purpose of the GQ as empirically useful and action-oriented. However, as is always the case with clinical judgment, the experimenters bring certain expectancies on which items to choose. Additionally, although this study has implications for other measures which are shortened, there is no way of knowing exactly how other measures would be affected by a similar reduction in length. Thus, although the results of this study suggest clinicians should be cautious in choosing measures solely on the basis of length, the results of this study cannot be immediately extended to other measures.
Future Research
Given the nature of the GQ as a clinical tool, one of the most important areas for future research is examining how scores and alerts on the GQ-12 correlate with outcome measures (e.g., the OQ-45). Future research could examine issues such as how alerts triggered on the GQ correlate with postintervention distress, whether one GQ subscale is more closely correlated with outcome, whether GQ alerts triggered at different points during treatment are more predictive of outcome, and so forth. Research into this connection would give clinicians a more complete picture of a client's trajectory during the course of treatment.
It is possible that the lowered reliability of the GQ-12 could be addressed by substituting other highly correlated items or through language changes in the current GQ-12 items. However, it is equally plausible that the current version has reached a "natural" reliability ceiling for a four-item subscale. Indeed, many psychometric experts consider four items to be the minimum number for a subscale (Yang et al., 2010) . Although future replication of the This document is copyrighted by the American Psychological Association or one of its allied publishers.
GQ-12 may be useful, the size and number of samples tested herein reflect a reliability estimate that seems unlikely to be significantly changed by future research. As clinicians integrate feedback measures into their practices, they must weigh the impacts measurement length has on time required and information gathered. To our knowledge, no previous study has empirically studied the effects of shortening a practicebased measure. This study provides one example of the effects of information loss when a longer instrument with known psychometric properties is shortened. It is of course unclear how the information loss demonstrated herein affects measures that were designed to be brief (e.g., Group Session Rating Scale) compared with other measures (e.g., Therapeutic Factor Inventory-8) that have been shortened from more comprehensive process measures. Currently, there are no benchmarks to consider how the information loss directly or indirectly affects the clinical value of shortening feedback measures. Future research with other measures might begin to build a comparative framework weighing lost information with actual gains in client compliance and therapist use.
